02                           IX. THERMODYNAMIC POTENTIALS.
For this choice of independent variables the energy, therefore, plays the part of a potential function and may he regarded as the thermodynamic potential of the system.
We can compare these results with the analogous relations in statics; 8 and 7 will represent the generalised position coordinates of a system, — T and p with the corresponding force -coordinates. Or again in the kinetic analogue 8 and 7 will represent generalised velocities, T and —p the corresponding momenta or impulse-coordinates.
In practice it is usually more convenient to take the temperature instead of the entropy as an independent variable, and sometimes the pressure instead of the volume , and in such cases we use a "modified function" in place of the function Z7.
Let 7 and T be the independent variables and put
(99)                             %Tr=U-ST
then                        d%TV -dU- TdS - SdT
^ leading to
(100)                   «£-
Again taking p and T as independent variables put
(101)                                  %TP-
leading to
(,o2)              3F~a, %?- + *
Finally if S and p are independent variables and if (108)                           fap-U + pV
we get                       d$8P = TdS + Vdp,
(104)                -ft^r,    £*2£-F.
v      '                                    o$            ?        dp
The four functions $$?, J$TVI %TP, %$? are thermodynamic potentials of the system for the corresponding pairs of independent variables. As however the second and third are the most commonly used, they will be denoted for shortness by %y and $?/>, and called the thermodyncmical potentials for given volume said pressure respectively, the other variable being taken to be the temperature unless the entropy is actually specified.
When instead of the whole body we wish to refer to a unit mass of the working substance we use small letters to denote the volume, energy and entropy, and these are got by dividing thetial differential coefficients of this function (the second with its sign changed).lly taken from the auxiliary body by transformations compensating the transformations of heat from the hotter to the colder parts of the system.
